









,QWKLVSDSHU,SUHVHQW DQHZIUDPHZRUNVXSSRUWLQJ WKHFODLPWKDWVRPHHOHPHQWVLQVFLHQFH SOD\
DFRQVWLWXWLYH IXQFWLRQZLWKWKHDLPRIRYHUFRPLQJVRPHOLPLWDWLRQVRI)ULHGPDQ·VDFFRXQW
0RUH SUHFLVHO\ , IRFXV RQ ZKDW , FRQVLGHU WR EH WKH JUDGXDOLVP LPSOLFLW LQ )ULHGPDQ·V
LQWHUSUHWDWLRQ RI WKH FRQVWLWXWLYH D SULRUL WKDW LV WKH IDFW WKDW LW VHHPV WR DOORZ IRU GHJUHHV RI
¶FRQVWLWXWLYLW\·,WHDVHRXWVXFKJUDGXDOLVP E\VKRZLQJWKDWWKHFRQVWLWXWLYHFKDUDFWHU)ULHGPDQ
DLPV WR WUDFN FDQ EH FDSWXUHG E\ WKUHH IHDWXUHV ² QDPHO\ TXDVLD[LRPDWLFLW\ 4$ JHQHUDWLYH

















5HFHQW OLWHUDWXUHKDVEHHQIORXULVKLQJDURXQGWKH LGHDWKDWVRPHHOHPHQWV LQ VFLHQFHSHUIRUPD
VSHFLDO QDPHO\ ¶FRQVWLWXWLYH· IXQFWLRQ 2QH RYHUDUFKLQJ DFFRXQW EDVHG RQ WKLV LGHD KDV EHHQ
GHYHORSHG E\0LFKDHO)ULHGPDQ ,QKLV  LQIDFWKH DUJXHVWKDWSK\VLFDOWKHRULHVFRQWDLQ
SULQFLSOHVWKDWSOD\DSHFXOLDUUROHLQWKDWWKH\SURYLGHIXQGDPHQWDOFRQFHSWXDOHOHPHQWVUHTXLUHG
WRIRUPXODWHDQGHPSLULFDOO\WHVWWKHWKHRU\LWVHOI,QRWKHUWHUPV DVKHH[SODLQV WKH\HVWDEOLVKD
FRRUGLQDWLRQ EHWZHHQ RXU PDWKHPDWLFDO UHSUHVHQWDWLRQV DQG WKH FRQFUHWH SKHQRPHQD WR EH
UHSUHVHQWHG$WWKHVDPHWLPHWKHVHSULQFLSOHVFDQQRWEHWKHPVHOYHVWHVWHGIURPZLWKLQWKHLURZQ
WKHRU\7KXV WKH\ FRXQW DV D SULRUL HYHQ WKRXJK WKH\ FDQEH HQGRZHGZLWK HPSLULFDO FRQWHQW
)ULHGPDQSS
)ULHGPDQ·VDSSURDFK FHUWDLQO\DOORZVIRU PRUHILQHJUDLQHGHSLVWHPRORJLFDODQDO\VHVWKDQ4XLQH·V
 KROLVP HVSHFLDOO\ DV IDU DV XQGHUVWDQGLQJ VFLHQWLILF FKDQJH LV FRQFHUQHG 6WXPS 







OLPLWDWLRQ LVPDLQO\ GXH WR KLV LQWHUSUHWDWLRQ RI WKH FRQVWLWXWLYH D SULRULZKLFK LV EDVHG RQKLV
DQDO\VLVRIWKHVWUXFWXUHRIVSDFHWLPHWKHRULHV







)LUVWO\ )ULHGPDQ·V YLHZ HVWDEOLVKHG LWVHOI DV D PDMRU UHIHUHQFH SRLQW LQ WKH OLWHUDWXUH RQ FRQVWLWXWLYH










LQ WKH DEVHQFH RI HYROXWLRQDU\ IRUFHV QDWXUDO VHOHFWLRQ PXWDWLRQ PLJUDWLRQ LQ DQ LQILQLWH



















$ SURPLQHQW XQGHUVWDQGLQJ RI WKH +:3 FKDUDFWHULVHV LW DV DQ D SULRUL HOHPHQW RI SRSXODWLRQ
JHQHWLFVZKHQVXLWDEO\IRUPXODWHG6REHU0\DUJXPHQWWKDWWKH+:3SHUIRUPVDPLQLPDOO\
FRQVWLWXWLYHIXQFWLRQLVPDLQO\DLPHGDWVKRZLQJWKHH[SODQDWRU\SRWHQWLDORIP\IUDPHZRUNIRU
FRQVWLWXWLYHHOHPHQWV LQFRQWUDVWZLWK )ULHGPDQ·V 7KH+:3PDNHVIRUDJRRGFDVHVWXG\


















LQ FRPSDULVRQZLWK WKH SDUDGLJPDWLF FDVH RI WKH ODZV RIPRWLRQ LQ1HZWRQLDQPHFKDQLFV DV
DQDO\VHG E\)ULHGPDQ,QWKHOLJKWRIVXFKDQDO\VLV,DUJXHWKDWWKH+:3SOD\VDFRQVWLWXWLYH
IXQFWLRQLQWKDWLWZRUNVDVHTXLOLEULXPSULQFLSOHIRUDFODVVRIJHQHWLFSRSXODWLRQVWKXVSHUIRUPLQJ




SULQFLSOH ZKLFK PLJKW EH XQGHUVWRRG DV DQ HQDEOLQJ FRQGLWLRQ WR LPSOHPHQW RXU PRGHOOLQJ










 &IIRULQVWDQFH&KDQJ)ULHGPDQ3KLOVWU|P DQG6LLWRQHQ 6WXPSDQG6XiUH]

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ZLWK HSLVWHPRORJLFDO QDWXUDOLVP LH WKH YLHZ WKDW ´WKH VWXG\ RI VFLHQFH LV LWVHOI D VFLHQWLILF
HQWHUSULVHµ*LHUH S $WUDQVFHQGHQWDOVWDQFHVKRXOGEHFRQFHLYHGDVWKHWHPSRUDU\





HPSKDVLVRQIUDPLQJWKHH[SODQDQV DVD FRQGLWLRQRISRVVLELOLW\DQGWKHDFWRI ¶EUDFNHWLQJ· LWVHOIDUH
FHUWDLQO\SKLORVRSKLFDOLQQDWXUH7KH\DUHDVSHFWVRIWKHLQYHVWLJDWLRQDQGUHIOHFWLRQRQVFLHQFHDV
REMHFWRI LQTXLU\ WKDW DOORZ VXFK UHIOHFWLRQ WRHOHYDWH LWVHOI DW DPHWDOHYHOZLWK UHVSHFW WR WKH
VFLHQFHWKH\ZDQWWRDFFRXQWIRU
*LYHQWKHVHSUHPLVHVVRPH UHFHQWYLHZV KDYHIRFXVHGRQWKHDSULRUL ZLWKUHVSHFWWRLWVFRQVWLWXWLYH
IXQFWLRQ)ULHGPDQ6WXPS%\¶FRQVWLWXWLYH·LWLVPHDQWWKDWVRPHFRPSRQHQWVRID
FHUWDLQ VFLHQWLILFIUDPHZRUNFDQFRXQWDVDSULRUL LQYLUWXHRIWKHIDFWWKDWWKH\FRQVWLWXWHWKHREMHFW
RI NQRZOHGJH 7KDW LV WKHVH FRPSRQHQWV SURYLGH IXQGDPHQWDO FRQFHSWXDO VWUXFWXUHV WKDW DUH
UHTXLUHGE\ DFHUWDLQVFLHQWLILFIUDPHZRUNWRIUDPHWKHHPSLULFDOSKHQRPHQDRILQWHUHVW DQGWKXV
HQDEOHWKHSUREOHPVROYLQJDFWLYLWLHVWDNLQJSODFHZLWKLQWKHIUDPHZRUN +RZHYHU WKRVH SHFXOLDU
FRQFHSWXDOVWUXFWXUHVDUHQRWWKHPVHOYHV PHUHO\ GHULYHG IURPH[SHULHQFHHYHQWKRXJKWKH\DUHQRW
QHFHVVDULO\ GHYRLGRIHPSLULFDOFRQWHQW $FFRUGLQJWRWKHVHDXWKRUVWKHFRQVWLWXWLYH IXQFWLRQLV













D PDWKHPDWLFDO D PHFKDQLFDO DQG DQ HPSLULFDO RQH ZKHUH WKH PHFKDQLFDO SDUW HVWDEOLVKHV D








WHVW WKH ODZ RI XQLYHUVDO JUDYLWDWLRQ 1RQHWKHOHVV WKHVH FRQVWLWXWLYH SULQFLSOHV FKDQJH GXULQJ
SURIRXQG FRQFHSWXDO UHYROXWLRQV ZKLFK EULQJ DERXW D QRYHO SDUDGLJP 7KH WUDQVLWLRQ IURP










ODFN RI FRQVLVWHQF\ ZLWK IXUWKHU EURDGO\ VKDUHG FRQVLGHUDWLRQV DERXW VFLHQFH , IRFXV RQ WKH
H[WHUQDOFULWLTXHJLYHQ WKDW WKHDLP RI WKLVSDSHU LV WKDWRIGHYHORSLQJDQRWLRQRIFRQVWLWXWLYH
SULQFLSOHVZKLFKPD\EHDXVHIXOHSLVWHPLFWRRO DFURVV VFLHQWLILFILHOGV,WVKRXOG EHHYLGHQW HYHQ
IURPWKH VXFFLQFWVNHWFK SUHVHQWHGDERYH WKDW )ULHGPDQ·VLQWHUSUHWDWLRQ RIWKHFRQVWLWXWLYHDSULRUL
UHOLHV RQ KLV DQDO\VLV RI WKH VWUXFWXUH RI SK\VLFDO WKHRULHV FRXSOHG ZLWK D.XKQLDQ SLFWXUH RI
VFLHQWLILFGHYHORSPHQW$VLWLVZLGHO\NQRZQIRU .XKQ  VFLHQWLILFUHYROXWLRQVSURGXFH
IXQGDPHQWDO FKDQJHV ZLWKUHVSHFWWR WKHSUREOHPVROYLQJDFWLYLWLHVDQGFRQFHSWXDOXQGHUSLQQLQJV
RIDVFLHQWLILFILHOGRI LQTXLU\LQWKDWWKH\EULQJ DERXWQHZSDUDGLJPVWKDWLVQHZDJUHHGXSRQ
VWDQGDUGVRILQYHVWLJDWLRQWKDWFRPHWRFKDUDFWHULVHWKHVWDWHRI¶QRUPDO·VFLHQFHZLWKLQWKDWILHOG




DVOLPLWLQJFDVH )ULHGPDQ  S ,QGHHGWKLVDQDO\VLV GRHVQRWVHHPWRGR MXVWLFHWRWKH
DFWXDOVWDWHRIPRVWVFLHQFHJLYHQWKDWVXFKQDWXUDOWUDQVIRUPDWLRQVVHHPTXLWHUDUHLQWKHKLVWRU\
RIWKHVFLHQFHVDQGDUHRIWHQPRUHFKDRWLFWKDQDOORZHGE\)ULHGPDQ·VIUDPHZRUN:KDWLVPRUH
WKHFRH[LVWHQFHDQGVRPHWLPHV WKHFRPSHWLWLRQRIDSOXUDOLW\RI IUDPHZRUNV LQD ILHOGVHHPVD
UDWKHU FRPPRQIHDWXUH DFURVVVFLHQWLILFILHOGV ,QDGGLWLRQ)ULHGPDQ·V¶SXULILHG·XQGHUVWDQGLQJRI
.XKQLDQSDUDGLJPV DVXQLTXHO\FRPSRVHGRI UHODWLYLVHGDSULRUL HOHPHQWV WKDW LV DVEHLQJSXUHO\
FRQFHSWXDOLQQDWXUH UHVWVRQDVWURQJLGHDOLVDWLRQRI.XKQ·VYLHZOHDYLQJRXWFUXFLDODVSHFWVRI
VFLHQWLILF SUDFWLFH LQ FRQVWLWXWLQJ D SDUDGLJP WR WKH DGYDQWDJH RI DQ RYHUO\ WKHRU\FHQWULF
SHUVSHFWLYH 0RUPDQQ  )LQDOO\ FULWLFV KDYH IRFXVHG RQ DQRWKHU DVVXPSWLRQ PDGH E\
)ULHGPDQ +LV LQWHUSUHWDWLRQ RI FHUWDLQ SULQFLSOHV DV FRQVWLWXWLQJ HPSLULFDO ODZV LQ VSDFHWLPH
WKHRULHV VHHPV WR HQWDLO WKDW WKHVH SULQFLSOHV VKRXOG FRXQW DV IXQGDPHQWDO DVVXPSWLRQV IRU DOO
HPSLULFDO LQTXLULHV DFURVV DOO VFLHQFHV &KDQJ  S  ZKLOH WKLV LV IDU IURP EHLQJ
XQFRQWURYHUVLDO
%H\RQG)ULHGPDQ·VLQWHUSUHWDWLRQRIWKHFRQVWLWXWLYHDSULRUL
7KHFULWLFLVPV ,EULHIO\ UHKHDUVHG LQ WKHSUHYLRXV VXEVHFWLRQSUHVV)ULHGPDQ·VSHUVSHFWLYHZLWK
UHVSHFWWRLWVELDVWRZDUGVPDWKHPDWLFDOSK\VLFV DQGWRLWVWKHRU\FHQWULVPJLYHQWKDWLWDVVXPHV














 &I IRU LQVWDQFH 6WXPS·V FULWLFLVPRI)ULHGPDQRQ WKLVSRLQWEDVHGRQ1RUWRQ·V 










,WLVZRUWKKLJKOLJKWLQJWKDW )ULHGPDQ·VPDWHULDOLQWHUSUHWDWLRQ RIWKHFRQVWLWXWLYH DSULRUL LVQRWWKH
RQO\RQHDYDLODEOH 7KH FRQVWLWXWLYH DSULRUL FDQDOVREH VXEMHFW WRD IRUPDO LQWHUSUHWDWLRQDFFRUGLQJ
WRZKLFK WKHDSULRUL LVFRPSOHWHO\GHYRLGRIFRQWHQWEXWVWLOOSHUIRUPVDFRQVWLWXWLYHIXQFWLRQ DQG
LWFDQEHXQGHUVWRRGLQSUDJPDWLF WHUPVWKXVQRWFKDQJLQJLQIXQFWLRQRIWKHJURZWKRIVFLHQWLILF





$V HPSKDVLVHG E\ WKH ODEHO ¶ILUVWRUGHU· DSSOLHG WR HPSLULFDO ODZV )ULHGPDQ·V PDWHULDO
LQWHUSUHWDWLRQRIWKHDSULRUL LVVXSSRUWHGE\KLVDQDO\VLVRIWKHVWUXFWXUHRISK\VLFDOWKHRULHVLQWKUHH
OHYHOVPDWKHPDWLFDOPHFKDQLFDOHPSLULFDO7KLVDQDO\VLVDOORZVKLPWRDFFRPPRGDWHWKHPDWHULDO
LQWHUSUHWDWLRQ RI FRQVWLWXWLYH D SULRUL HOHPHQWV DV ZRUNLQJ EHWZHHQ WKH OHYHO RI PDWKHPDWLFDO
VWUXFWXUHVDQGWKDWRIFRQFUHWHSKHQRPHQD$WWKHVDPHWLPHLWVROYHVWKHSUREOHPRIFRRUGLQDWLRQ
LH KRZ WR FRRUGLQDWH DEVWUDFW PDWKHPDWLFDO VWUXFWXUHV HPSW\ RI FRQWHQW ZLWK HPSLULFDO
SKHQRPHQD VR WKDW WKH IRUPHU FDQ GHVFULEH WKH ODWWHU 7KH FRRUGLQDWLRQ LV HVWDEOLVKHGE\ WKH
FRQVWLWXWLYHHOHPHQWVDWWKHPHFKDQLFDOOHYHO
$VSRLQWHGRXWE\-RQDWKDQ7VRXIRRWQRWH)ULHGPDQ·VGLVWLQFWLRQRIWKUHHOHYHOVLQWHUQDO











7KLV JUDGXDOLVP KRZHYHU LV QRW VSHOOHG RXW H[SOLFLWO\ E\ )ULHGPDQ ,QGHHG WKH JUDGXDOLVP




)XUWKHUPRUH LW KDV EHHQ DUJXHG WKDW WKHUH DUH FRPSRQHQWV RI VFLHQFHPDNLQJ WKDW SOD\ D
FRQVWLWXWLYH IXQFWLRQ EXW DUH QRW WR EH VHDUFKHG DW WKH OHYHO RI WKHRULHV DV LQ WKH FDVH RI
PHDVXUHPHQWSURFHGXUHV9DQ)UDDVVHQ&RQVHTXHQWO\HYHQWKHLVVXHRIFRRUGLQDWLQJRXU











*LYHQ WKHVH FRQVLGHUDWLRQV , EHOLHYH WKDW UHVRXUFHV FDQ EH IRXQG WR HODERUDWH DQ DFFRXQW RI
FRQVWLWXWLYH HOHPHQWV WKDW LQ WKH ILUVW SODFH DFNQRZOHGJHV DQG SXVKHV WKH ERXQGDULHV RI WKH
JUDGXDOLVPLPSOLFLWLQ)ULHGPDQ,QWKHQH[WVHFWLRQ,ZLOOSURYLGHDIUDPHZRUNWKDWRQWKHRQH
KDQGPDNHVHYLGHQWDQGGHYHORSVWKHJUDGXDOLVPRI)ULHGPDQ·VYLHZZKLOHRQWKHRWKHUKDQGLW




:LPVDWW GHYHORSHGDPRGHO RI VFLHQWLILF FKDQJH WKDW FRXOG DOVR UHSODFH WKH
DQDO\WLFV\QWKHWLFGLVWLQFWLRQ+HHVWDEOLVKHGDQDQDORJ\EHWZHHQHYROYLQJV\VWHPVLQWKHUHDOPRI
ELRORJ\ DQGVFLHQFHDVFKDUDFWHULVHGE\DQRUJDQLFGHYHORSPHQW:LWKLQWKLV GHYHORSPHQWFHUWDLQ






SURJUHVV 6RPH HOHPHQWV DUH FKDUDFWHULVHG E\ D KLJK GHJUHH RI JHQHUDWLYH HQWUHQFKPHQW ZKLFK LV
SURSRUWLRQDO WRWKHQXPEHURIGRZQVWUHDPIHDWXUHVZKLFKGHSHQGXSRQWKHP:LPVDWW
:KHQDSSOLHGWRWKHDQDO\VLVRIVFLHQWLILFNQRZOHGJHWKLVQRWLRQRIHQWUHQFKPHQWLVQRWLGHQWLFDO
WR WKDW SUHVXSSRVHG E\ 4XLQH·V KROLVWLF ZHE EHFDXVH LQ:LPVDWW·V HQWUHQFKPHQW SLFWXUH WKH
RUJDQLVDWLRQ DQG LQWHUDFWLRQV EHWZHHQ VFLHQWLILF WKHRULHV DQG GLVFLSOLQHV DUH FKDUDFWHULVHG
QRQHWKHOHVVE\TXDVLLQGHSHQGHQFHZKLFKLVHVVHQWLDOIRUHYROXWLRQWRSURFHHGDWDUHDVRQDEOHUDWH
7KLV PHDQV HDFK VFLHQWLILF ¶QLFKH· SUHVHUYHV D VLJQLILFDQW GHJUHH RI DXWRQRP\ IURP WKH












+HUH LV P\ JHQHUDO XQGHUVWDQGLQJ RI WKH FRQVWLWXWLYH IXQFWLRQ 'HSHQGLQJ RQ WKH VFLHQWLILF
IUDPHZRUN RI LQTXLU\ XQGHU VFUXWLQ\ VRPH HOHPHQWV RI LW DUH FRQVWLWXWLYH LQ WKDW WKH\ DUH
SUHFRQGLWLRQV WKDW HQDEOH WKH HSLVWHPLF DFWLYLWLHV UHTXLUHG E\ WKH IUDPHZRUN WR RSHUDWH ZLWK
UHVSHFWWRWKHLUFDSDFLW\WRGHWHUPLQHFRQFHSWXDOFDWHJRULHVWKDWDOORZXVWRGLVWLQJXLVKEHWZHHQ
UHOHYDQWDQGLUUHOHYDQWSDWWHUQVRIUHJXODULWLHVRISKHQRPHQD,QRWKHUZRUGVWKHVHHOHPHQWVSOD\
DFUXFLDO UROH LQ WKHGHYHORSPHQWRI IXQGDPHQWDOFRQFHSWXDO WRROVE\ZKLFKDFHUWDLQVFLHQWLILF
IUDPHZRUN ZRUNV DQG ZKLFK DW WKH VDPH WLPH FRQVWUDLQ WKH ZD\V LQ ZKLFK WKDW VFLHQWLILF
IUDPHZRUN FKDUDFWHULVHV FRQFHSWXDOO\ LWV REMHFW RI LQTXLU\ 5DWKHU WKDQ EHLQJ IHDWXUHV PHUHO\
LQIHUUHGIURPHPSLULFDOUHDOLW\VXFKHOHPHQWVDUHEHWWHUFKDUDFWHULVHGDVIHDWXUHVRIRXUHSLVWHPLF
IUDPHZRUNV WKDW HQDEOH RXU VFLHQWLILF UHSUHVHQWDWLRQ RI ² DQG HQJDJHPHQWZLWK² UHDOLW\ 7KLV
FKDUDFWHULVDWLRQPLJKW LQFOXGH LQVWDQFHV RI VHYHUDO W\SHV RI HSLVWHPLF FRPSRQHQWV DW GLIIHUHQW
OHYHOV RI JHQHUDOLW\ HJ WKHRUHWLFDO SULQFLSOHVPHDVXUHPHQW SURFHGXUHV VFLHQWLILF LQVWUXPHQWV
ϭϭ
HWF ,Q IDFW WKHVH HOHPHQWVPD\ SHUIRUP GLVWLQFW VSHFLILF IXQFWLRQV DQG HYHQ EH KLHUDUFKLFDOO\




7KH W\SLFDO IHDWXUHV WKDW , WDNH FRQVWLWXWLYH HOHPHQWV WR VKDUH DOVR RQ WKH JURXQGV RI ERWK
)ULHGPDQ·V DQG:LPVDWW·VDFFRXQWVDUHWKHIROORZLQJ
4XDVLD[LRPDWLFLW\4$FHUWDLQFRPSRQHQWVRIVFLHQWLILFIUDPHZRUNV VKRZDIHDWXUHZKLFKLV
DNLQ WR WKDW H[KLELWHG E\ FRQYHQWLRQV RU DQDO\WLF WUXWKV LQ WKDW WKH\ LQWURGXFH VWDQGDUGV DQG
FRQVWUDLQWV IRU GHVFULELQJ DQG LQYHVWLJDWLQJ D GRPDLQ E\ PHDQV RI VSHFLILF FRQFHSWV RU
SURFHGXUHV 7KH\ DUH KHOG FRQVWDQW ZKLOH DOORZLQJ WKH RWKHU YDULDEOHV WKDW FRPSULVH WKH
IUDPHZRUN RIWHQ EXW QRW DOZD\V D WKHRU\ WR EH WHVWHG RU FKDQJHG 7KHLU TXDVLD[LRPDWLFLW\
GHSHQGVRQWKHH[WHQWWRZKLFKWKH\DUHIL[HG HOHPHQWVZLWKLQDIUDPHZRUNRILQTXLU\ WKHSUHIL[




6LQFH FRQVWLWXWLYH HOHPHQWV DOORZ WKH HPHUJHQFH RI IXQGDPHQWDO FRQFHSWXDO UHVRXUFHV IRU


















FKDUDFWHULVLQJ WKHP DQG WKHUHIRUH WR WKHLU GHJUHHRIDEVWUDFWLRQ ,Q WKHFDVHRI WKHRULHVRQFH
VRPH HPSLULFDO JHQHUDOLVDWLRQ RU UHSUHVHQWDWLRQ RI SKHQRPHQD KDV EHHQ SURYLGHG D JHQHUDO
IRUPXODWLRQSDUWLFXODUO\LQWKHFDVHRIKLJKO\V\PEROLFRQHVVXFKIRUPXODWLRQUDWKHUWKDQEHLQJ
VXEMHFWWRHPSLULFDOGLVFRQILUPDWLRQPLJKW EHEHWWHUXQGHUVWRRGDVLQDSSOLFDEOHWRFHUWDLQW\SHVRI
SKHQRPHQDZKLOHDSSOLFDEOH WRRWKHUV2QWKHRWKHUKDQG WKHJHQHUDOLW\RI WKH IUDPHZRUNRI
LQTXLU\LQZKLFKWKH\DUHHPEHGGHGEHLWDSDUDGLJPDWKHRU\DQH[SHULPHQWDOV\VWHPHWF KDV
DQ LPSDFW RQ WKH SRVVLELOLW\ WR HPSLULFDOO\ WHVW WKHP 7KH EURDGHU WKH IUDPHZRUN WKHPRUH
GLIILFXOWZLOO LWEHWRHPSLULFDOO\WHVWLWVFRQVWLWXWLYHSULQFLSOHV7HVWDELOLW\ LV WKHUHIRUH LQYHUVHO\
SURSRUWLRQDO WR WKH GHJUHH RI JHQHUDOLW\ RI WKH IUDPHZRUN RI LQTXLU\ DQG WR WKH GHJUHH RI
DEVWUDFWLRQWKDW¶VKLHOGV·WKHHOHPHQWIURPEHLQJHPSLULFDOO\WHVWHG,FDOOWKHFRPELQDWLRQRIVXFK




RI WKH FRQVWLWXWLYH D SULRUL FDQ EH GHFRQVWUXFWHG WR KLJKOLJKW WKH JUDGXDOLVP XQGHUO\LQJ KLV
















































LV PRWLYDWHG E\ )ULHGPDQ·V DWWHPSW WR HVWDEOLVK D XQLYHUVDO DQG VKDUS GLFKRWRP\ EHWZHHQ
FRQVWLWXWLYH DQG QRQFRQVWLWXWLYH FRPSRQHQWV EXW LQP\ YLHZ LW LV QHLWKHU D QHFHVVDU\ QRU D




























, EHOLHYH WKDW)ULHGPDQ·V YLHZGRHVQRWKDYH WKH UHVRXUFHV WR DFFRPPRGDWH RWKHU YDULHWLHVRI
FRQVWLWXWLYHHOHPHQWVEXW WKDWGHFRXSOLQJ WKHJUDGXDOLVPIURPKLV VSHFLILFDQDO\VLVRIWKHVWUXFWXUH








EHDFHQWUDOIHDWXUHRIDOOHOHPHQWVH[KLELWLQJDVLJQLILFDQWFRQVWLWXWLYHFKDUDFWHU ZKLOH D YHU\ ORZ








 7KH SRVVLELOLW\ RI PDNLQJ PHDQLQJIXO FRPSDULVRQV DFURVV VFLHQWLILF IUDPHZRUNV LQWURGXFHV PDQ\
FRPSOLFDWLRQV)RURQH LWZRXOGUHTXLUHDVXIILFLHQWGHJUHHRIVLPLODULW\EHWZHHQWKHH[SODQDQGDRIWKH
GLIIHUHQWIUDPHZRUNV HJLQWKHFDVHRIWKHRULHVGHDOLQJZLWKURXJKO\WKHVDPHGRPDLQRUZKHQ ERWK








GLIIHUHQWGHJUHHVRI(64$DQG*3DQG WKHUHIRUH WKHLUFKDUDFWHULVDWLRQDV ¶FRQVWLWXWLYH·ZLOO
DSSO\WRDFHUWDLQH[WHQW
,QGHHGWKHJUDGXDOLVPRIWKH JHQHUDO IUDPHZRUN ,VXJJHVWGRHVDOORZ IRU DGLIIHUHQWLDWLRQIURP
4XLQH·VHQWUHQFKPHQW SLFWXUH&DVHVRIIRULQVWDQFHZHOOHVWDEOLVKHGHPSLULFDOFRQVWDQWVVXFKDV
$YRJDGUR·VQXPEHU ² ZKLFKZRXOG KDYHWRFRXQWDV KLJKO\HQWUHQFKHGIURPWKHSRLQWRIYLHZRI
4XLQH·VZHERIEHOLHI VLQFHWKHLUUREXVWQHVVKDVEHHQWHVWHGLQPDQ\GLIIHUHQWZD\V² ZRXOGKDUGO\







$V , KLJKOLJKWHG LQ WKH LQWURGXFWLRQ WKH +:3 LV XVXDOO\ XQGHUVWRRG DV D ]HURIRUFH PRGHO
FDSWXULQJWKHHTXLOLEULXPVWDWHRIJHQHWLFSRSXODWLRQV,QDFWXDOSUDFWLFHWKH+:3² DQGLWVPRUH










 7VRX  PDNHV WKH FDVH IRU $YRJDGUR·V ODZ EHLQJ HQWUHQFKHG LQ WKH 4XLQHDQ VHQVH EXW QRW
FRQVWLWXWLYH
ϭϲ




WKH HSLVWHPLF VWDWXV DQG IXQFWLRQ RI WKH +:3 LQ WKH KLVWRULFDOO\VLWXDWHG GHYHORSPHQW RI
SRSXODWLRQJHQHWLFVDQGDFFRUGLQJWRWKHIDFWWKDWLWSURYLGHVIXQGDPHQWDOFRQFHSWXDOUHVRXUFHV




$QRWKHU FODULILFDWLRQ LV UHTXLUHG FRQFHUQLQJ P\ FRPSDULVRQ EHWZHHQ WKH FDVH RI 1HZWRQLDQ
PHFKDQLFVDVDQDO\VHGE\)ULHGPDQDQGUHLQWHUSUHWHGZLWKLQP\IUDPHZRUNDQGP\DQDO\VLVRI
WKH+:3LQSRSXODWLRQJHQHWLFV7KLVFRPSDULVRQLVRQO\DWRROWRHPSKDVLVHWKHVLPLODULWLHVDQG
GLIIHUHQFHV LQ WKHHSLVWHPLFUROHRIFHUWDLQFRPSRQHQWVZLWKLQ WKHVH WZR IUDPHZRUNV ,W LVQRW
PHDQW WR VXSSRUWRU UHIXWH WKHFODLP WKDW FHUWDLQ ODZV TXD ODZVDUHHPSLULFDORQ WKHEDVLV IRU
LQVWDQFHRIWKHDQDORJ\EHWZHHQWKH ODZRI LQHUWLDDQGWKH+:3DV]HURIRUFHPRGHOV:KDW,





¶ILUVWRUGHU· HPSLULFDO ODZE\ FRRUGLQDWLQJ DEVWUDFWPDWKHPDWLFDO UHSUHVHQWDWLRQVZLWK HPSLULFDO
SKHQRPHQD1RUZRXOGLWFRXQWDVFRQVWLWXWLYHVLPSO\E\HPEUDFLQJLWVDSULRUL VWDWXVJLYHQWKDW
DOWKRXJK LW LV IRXQGDWLRQDO IRUSRSXODWLRQJHQHWLFV VHYHUDOSDUWVRISRSXODWLRQJHQHWLFVGRQRW
UHTXLUHWKH+:3IRUWKHLUIRUPXODWLRQDQGWHVWLQJ$V,ZLOODUJXHLWLVLQYLUWXHRIWKHJUDGXDODQG














UHDVRQ WR H[SHFW D GRPLQDQW FKDUDFWHU WR FRQWLQXDOO\ LQFUHDVH LQ IUHTXHQF\ RYHU WLPH WR WKH















 ,URQLFDOO\E\GHPRQVWUDWLQJ WKDWXQGHU WKHFRQGLWLRQRI UDQGRPPDWLQJDQGZLWK WKHDVVXPSWLRQRI
FRPSOHWHGRPLQDQFH WKHRIIVSULQJJHQHUDWLRQRIK\EULGSDUHQWVZRXOGSUHVHUYH WKHSURSRUWLRQVRI
GRPLQDQWVUHFHVVLYHV <XOH KDG KLPVHOI UHDFKHG WKH ILUVW DOEHLW UHVWULFWHG IRUPXODWLRQ RI WKH +DUG\
:HLQEHUJSULQFLSOH(GZDUGV1RQHWKHOHVVKHGLGQRWH[DPLQHDQ\IXUWKHUVXFKUHVXOWLQWKDW
SDSHUQRUWKHDVVXPSWLRQRIUDQGRPPDWLQJZKLFKKHKLPVHOILQWURGXFHG
 +DUG\DVVXPHGD DQG$ DVWKHRQO\DOOHOLFYDULDQWVLQWKH LGHDOLVHGSDUHQW SRSXODWLRQ 7KLVDVVXPSWLRQ,
EHOLHYHPLJKWPRWLYDWHWKHODFNRIDQH[SOLFLWVWDWHPHQWRIWKHQRUPDOLVDWLRQFRQVWUDLQWSTU ZKLFK
LPSRVHV WKDW WKH UDWLRV RI WKH JHQRW\SHV SUHVHQW LQ WKH SRSXODWLRQ DGG XS WR RQH LH WKH WRWDOLW\ RI




(GZDUGV KLJKOLJKWV WKDW3HDUVRQ  LVVRPHWLPHVPHQWLRQHGDVWKHILUVWSDSHUZKLFK









VRPHZHOONQRZQSLHFHVRIKLVWRULFDOHYLGHQFH LQVXSSRUWRI WKHFODLPWKDW WKH+:3SOD\HGD
FUXFLDOHSLVWHPLFUROHGXULQJWKHSKDVHLQZKLFKSRSXODWLRQJHQHWLFVZDVEURXJKWWRIXOOOLIH
,QWKHILUVWSODFH)LVKHUGHYLVHGDVWDWLVWLFDOPHWKRGWRDFFRXQWIRUWKRVHFKDUDFWHULVWLFVLQ
ZKLFK PDQ\ 0HQGHOLDQ IDFWRUV FRQWULEXWH WR WKH SKHQRW\SLF RXWFRPH 'HVSLWH KLV XVH RI
ELRPHWULFDO UHVXOWV KH UHMHFWHG VRPH IXQGDPHQWDO DVVXPSWLRQV PDGH E\ 3HDUVRQ  +H
LJQRUHG3HDUVRQ·VUHMHFWLRQRI0HQGHOLDQGRPLQDQFHDQGDVVXPHGWKDWLQWKHFRPELQDWLRQRID
ODUJHQXPEHURIIDFWRUVWKHKHWHUR]\JRWHFRXOGDVVXPHDQ\YDOXHEHWZHHQWKHUHFHVVLYHDQGWKH
GRPLQDQW WKXV UHMHFWLQJFRPSOHWHGRPLQDQFH$V0D\R  SKLJKOLJKWV LQ WKH
SDSHUWKH+:3´ZDVWKHEDVLVIRU)LVKHU·VGHULYDWLRQRIFRUUHODWLRQVEHWZHHQUHODWHGLQGLYLGXDOV
XQGHU0HQGHOLDQLQKHULWDQFHµ(YHQWKRXJKKHGLGQRWUHIHUHQFH+DUG\DOVRLQKLVSDSHU2Q
WKH GRPLQDQFH UDWLR )LVKHU DVVXPHG WKDW WKH GLVWULEXWLRQ RI WKH IUHTXHQF\ UDWLR IRU GLIIHUHQW
0HQGHOLDQ IDFWRUV FRXOGEHGHWHUPLQHG IURP WKH VWDELOLW\ RI WKHGLVWULEXWLRQ LQ WKH DEVHQFHRI
VHOHFWLRQ UDQGRP VXUYLYDO HIIHFWV HWF 7KH GHYHORSPHQW RI )LVKHU·V FRQFHSW RI ¶EDODQFHG
SRO\PRUSKLVP·DOVRUHTXLUHGWKHDVVXPSWLRQRIWKHHTXLOLEULXPSURSRUWLRQV0D\R,QWKH












,Q WKH OLJKW RI WKHVH FRQVLGHUDWLRQV LW VHHPV IDLU WR VD\ WKDW WKH+:3ZDV KHOG ¶IL[HG· DFURVV
GLIIHUHQW HPSLULFDO LQTXLULHV DQG WKHRUHWLFDO GHYHORSPHQWV GXULQJ WKH HDUO\ GD\V RI SRSXODWLRQ
JHQHWLFVDVWKHHTXLOLEULXPVWDWHIRUJHQHWLFSRSXODWLRQV 6XFKIL[LW\DOORZHGWKHIUDPLQJRIWKH
UHOHYDQWTXHVWLRQVWREHDVNHGDQGWKHWHVWLQJRIRWKHUWKHRUHWLFDOFRPSRQHQWVXQGHUGHYHORSPHQW











7KH DQVZHU LV LPPHGLDWH IURP0HQGHO·V ILUVW ODZ 6HJUHJDWLRQ LV LQGHSHQGHQW RI WKH VHJUHJDQWV
'RPLQDQFH KDV QRWKLQJ WR GR ZLWK LW >«@ LW LV DQ LPPHGLDWH FRQVHTXHQFH RI0HQGHO·V ODZ RI
VHJUHJDWLRQWKDWWKHH[SHFWHGIUHTXHQFLHVRIWKHJHQHVDPRQJWKHRIIVSULQJRIWZRSDUHQWVDUHHTXDO
WRWKHIUHTXHQFLHVRIWKRVHJHQHVLQWKHSDUHQWVWKHPVHOYHV




+:3FRQVLVWHGDOVR LQJHQHUDOLVLQJ0HQGHO·V H[SHULPHQWDO UHVXOWV VKRZLQJ WKHLU LQGHSHQGHQFH
IURPDQ\DVVXPSWLRQRIDVSHFLILF LQLWLDOGLVWULEXWLRQRIJDPHWHV´:KLOH0HQGHOFRQFHLYHGWKH
LQGHSHQGHQWELQRPLDOVDPSOLQJRIJDPHWHVIURPSDUHQWVDQGKHQFHFRXOGEHUHJDUGHGDVWKHILUVW
WR KDYH FRQVLGHUHG D SRSXODWLRQ²JHQHWLFDO H[DPSOH >«@ WKH JHQHUDOL]DWLRQ WR DUELWUDU\ JHQH
IUHTXHQFLHVWRJLYH+:(ZDVWKHWUXHIRXQGDWLRQRISRSXODWLRQJHQHWLFVµ0D\R S




YDULDWLRQ LQ LWV VLPSOHVW IRUP RI WKH WKUHH GLIIHUHQW JHQRW\SHV RQH KHWHUR]\JRWH DQG WZR
KRPR]\JRWHVWRGLVDSSHDULQWKHORQJUXQ0RUULVRQ
6WLOOLWPLJKWEHDUJXHGWKDWLWVHSLVWHPLFUROHPLJKWEHHDVLO\ FKDUDFWHULVHGDVWKDWRIDGHILQLWLRQ
UHVXOWLQJ IURP DPDWKHPDWLFDO GHPRQVWUDWLRQ DQG DV VXFK D SULRUL UDWKHU WKDQ DWWULEXWLQJ DQ\
FRQFHSWXDOJHQHUDWLYLW\WRWKH+:3,QDGGLWLRQWKH+:3H[SOLFDWHGFHUWDLQUHODWLRQVKLSVEHWZHHQ
DVVXPSWLRQVRIWKH0HQGHOLDQH[SODQDWRU\VFKHPHH[SOLFDWLRQZKLFKZDVKLVWRULFDOO\ IXQFWLRQDOWR









WRZKLFK UHDO VLWXDWLRQV FDQ EH WHVWHG DJDLQVW$W WKH VDPH WLPH VXFK FRXQWHUIDFWXDO VLWXDWLRQ
UHSUHVHQWV D UHFRQFHSWXDOLVDWLRQ RI FHUWDLQ UHODWLRQVKLSV EHWZHHQ 0HQGHOLDQ DVVXPSWLRQV XQGHU









LW LV HYLGHQW IURP WKH IRUPXODWLRQ RI WKH +:3 SURYLGHG LQ WKH LQWURGXFWLRQ FHUWDLQ H[SOLFLW
DVVXPSWLRQVHQWHUWKHGHILQLWLRQRI WKH+:3DQGGHWHUPLQHLWVGRPDLQRIDSSOLFDWLRQ,QGHHGWKH




LGHDOLVHGQDWXUHRI WKH+:3)RU LQVWDQFH WKH UHTXLUHPHQW WKDW WKHSRSXODWLRQEH LQILQLWH IRU










GLIIHUHQW SDWFKHV RI JHQHWLF YDULDWLRQ ZLWKLQ DQG EHWZHHQ SRSXODWLRQV VHHPV WR UHTXLUH WKH
DVVXPSWLRQRID VWDWHXQGHUZKLFKQRVXFK IRUFHVDUHDFWLYH+RZHYHUDGGLWLRQDODVVXPSWLRQV
EH\RQGWKHDEVHQFHRIIRUFHVDUHDOVRUHTXLUHGRQWKHRQHKDQGWRPRGHOVXFKHTXLOLEULXPVWDWH




FRQVLGHUDWLRQV LQGLFDWH WKDWWKH+:3KDV DKLJK GHJUHHRIHPSLULFDOVKLHOGLQJ
'LVFXVVLRQ7KH+:3DVDPLQLPDOFDVH"








DLP LVPHUHO\ WRGLVSOD\ZKDW , WDNH WREH WKH FRQVWLWXWHG HOHPHQW LH WKRVH UHDO GLVWULEXWLRQV
FRQVLGHUHGWRGHYLDWHIURPHTXLOLEULXPFRQGLWLRQVWRJHWKHUZLWKZKDW,FODLPWREHDQHOHPHQW
ZKLFK KDV D UROH LQ FRQVWLWXWLQJ WKHP WKDW LV WKH+:3 2I FRXUVH D UHDO GLVWULEXWLRQ LV QRW
FRQVWLWXWHG LQ DQG RI LWVHOI DV LW LV REWDLQHG IRU LQVWDQFH WKURXJK JHQH FRXQWLQJ %XW LWV























PHFKDQLFV 2IFRXUVH WKLVFRPSDULVRQFDQRQO\EHJHVWXUHGDWJLYHQWKHSUREOHPV LQWULQVLFWR
LQWHUIUDPHZRUNFRPSDULVRQVDQGPXVWEHWDNHQ RQO\ DV D WRRO WRH[KLELWKRZFHUWDLQGLIIHUHQFHV
LQLQWUDIUDPHZRUNHSLVWHPLFIXQFWLRQDQGKLVWRU\RIFHUWDLQSULQFLSOHVUHVXOWLQFHUWDLQGHJUHHVRI
4$*3DQG(6DQGLQDFHUWDLQSRVLWLRQLQWKHLUUHVSHFWLYHFXEHV 7KHLUSRVLWLRQZLWKUHVSHFW












RU D JHQHUDWLYH JUDPPDU LQ WKDW LW VWLOO KDV WKH SXUSRVH RIPDLQWDLQLQJ VRPH FRQQHFWLRQZLWK
HPSLULFDOSKHQRPHQDHYHQLILWLVKLJKO\VKLHOGHGLWVHOI
7KHVH FRQVLGHUDWLRQVDERXWWKH*3DQG(6RIWKH+:3FDQ,EHOLHYHUHFHLYHVXSSRUWE\VRPH
UHFHQW OLWHUDWXUH 6RPH GHYHORSPHQWV DPRQJERWKELRORJLVWV DQGSKLORVRSKHUVKDYH VKRZQ WKH
SUHVHQFHRISODXVLEOH DOWHUQDWLYHV WR WKH+:3 %RVFRHW DO 0F6KHD DQG%UDQGRQ
&HUWDLQO\ WKH SUHVHQFH RI HPSLULFDO LUUHJXODULWLHV FDQ FRQVWLWXWH D UHDVRQ WR SURPRWH VXFK










LWVHOI DV LWV KLJK(6 H[KLELWV ,W UDWKHU GHSHQGV RQ WKH SUHVHQFH RI FRPSHWLWLYH FRXQWHUIDFWXDO
DOWHUQDWLYHVZKLFKFDQIXOILOWKHVDPHHSLVWHPLFIXQFWLRQEXWFRQFHSWXDOO\GHWHUPLQHWKHGRPDLQ
RILQWHUHVW RUDODUJHURQH LQDGLIIHUHQWZD\)RULQVWDQFH%RVFRHWDO DUJXHWKDW WKHYHU\
QRWLRQ RI ¶HTXLOLEULXP· VWDWH LQ DPHFKDQLFDO VHQVH DV LGHQWLILHG E\ WKH+:3ZRXOG RQO\ EH
DWWDLQDEOH LQWKH LQILQLWH WLPHKRUL]RQDQGQRWE\ ORRNLQJDW LVRODWHGREVHUYDWLRQVRQDJHQHWLF
SRSXODWLRQ ZKLFK FDQ DW PRVW FDSWXUH ¶VWDEOH· VWDWHV &RQVHTXHQWO\ WKH\ FDOO IRU D
UHFRQFHSWXDOLVDWLRQ RI WKH QRWLRQ RI HTXLOLEULXP LQ SRSXODWLRQ JHQHWLFV DQG DUJXH WKDW WKH
HTXLOLEULXPVWDWHRIJHQHWLFV\VWHPVVKRXOGEHGHILQHGLQWHUPVRIG\QDPLFDOV\VWHPV E\ LQWHJUDWLQJ
D WLPH YDULDEOH WR DFFRXQW IRU WKH HYROXWLRQRI WKH DOOHOH IUHTXHQFLHV RI WKH V\VWHPRYHU WLPH
$QRWKHUSURSRVDO LVWKDWRI0F6KHDDQG%UDQGRQ·V =)(/]HURIRUFHHYROXWLRQDU\ODZ
ZKLFKLGHQWLILHVWKHHTXLOLEULXPVWDWHRIHYROXWLRQDU\V\VWHPVZLWKWKHLULQFUHDVLQJVWDWHRIGLYHUVLW\
DQG FRPSOH[LW\ UDWKHU WKDQ ZLWK D QRFKDQJH VWDWH DV WKH RQH FDSWXUHG E\ WKH +:3 7KHVH
DOWHUQDWLYHVWRWKH+:3IXOILO LWVVDPHHSLVWHPLFIXQFWLRQ LHWKDWRISURYLGLQJWKHHTXLOLEULXP
VWDWH IRUDFODVVRIV\VWHPV+RZHYHUE\SURYLGLQJDGLIIHUHQW VRUWRI HTXLOLEULXPVWDWHWKH\FRQVWLWXWH
DOWHUQDWLYHUHSUHVHQWDWLRQVRIWKHV\VWHPVWKHPVHOYHVVLQFHZKLFKSDUDPHWHUV² DQGUHODWLRQVKLSV
EHWZHHQ WKHP ² ZLWKLQ WKH V\VWHP RI LQWHUHVW DUH FRQVLGHUHG VDOLHQW LQ WKH DOWHUQDWLYH




HW DO  FRQILJXUHV WKH V\VWHP RI LQWHUHVW D FHUWDLQ JHQRW\SLF GLVWULEXWLRQ DV DQ HQWLW\
GHYHORSLQJRYHUWLPH VXEMHFWWRPDQ\SHUWXUEDWLRQVDQGZKRVHHTXLOLEULXPFRQGLWLRQFDQRQO\EH
GHWHUPLQHGDV\PSWRWLFDOO\LQWKHORQJUXQ2QWKHRWKHUKDQG0F6KHD DQG%UDQGRQ·VDWWHPSWWR












ZKLFK UHDO JHQH GLVWULEXWLRQV DUH WHVWHG WKXV LW GRHV QRW FRQVWLWXWH WKH UHDO JHQH GLVWULEXWLRQV
WKHPVHOYHVRIFRXUVH1RQHWKHOHVVDV,KLJKOLJKWHGDERYHWKHLUFKDUDFWHULVDWLRQDVGHYLDWLRQVIURP

















DQG SUDFWLFH DOVR WKH +:3 FDQ EH XQGHUVWRRG DV SURYLGLQJ IXQGDPHQWDO FRQFHSWXDO
GHWHUPLQDWLRQV WR WKHHPSLULFDOPDWHULDORI WKHGRPDLQRI LQWHUHVWZLWKRXWEHLQJ LWVHOIGLUHFWO\
WHVWDEOHZLWKLQLWVRZQIUDPHZRUNRILQTXLU\7KH+:3SHUIRUPVDFRQVWLWXWLYHIXQFWLRQLQWKDWLW
FRQFHSWXDOO\GHWHUPLQHVWKHHTXLOLEULXPVWDWHIRUJHQHWLFSRSXODWLRQVXQGHUFHUWDLQFRQGLWLRQVE\
SURYLGLQJ D FRXQWHUIDFWXDO LGHDOLVHG VFHQDULR WR ZKLFK UHDO VLWXDWLRQV FDQ EH FRPSDUHG %\
LQVWDQWLDWLQJDVSHFLILFFRXQWHUIDFWXDOLGHDOVLWXDWLRQLWRSHQVDUHVWULFWHGVHWRISRVVLELOLWLHVZLWKLQ
ZKLFKHPSLULFDOLQTXLU\RQDWOHDVWDFODVVRIJHQHWLFSRSXODWLRQVLQJHQHUDOFDQWDNHSODFHWKXV







RQHRI WKHFRQFUHWH LQVWDQWLDWLRQVRIDJHQHUDO DQG IRUPDO LH HPSLULFDOO\ FRQWHQWOHVV VWDELOLW\
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